D. (/) ^ 

cc o o 



3£ 3fc 
LU * CO CO 



LU 



^ < < o 
5 o cc Q 



1 1 t t 1 t t 



1/36 
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Vcc 
DQO 
VccQ 
DQ1 
DQ2 
VssQ 
DQ3 
DQ4 
VccQ 
DQ5 
DQ6 
VssQ 
DQ7 
Vcc 
DQML 
WE# 
CAS# 
RAS# 
CS# 
BAO 
BA1 
A10 
AO 
A1 
A2 
A3 
Vcc 



nz 
nz 
nz 
nz 
nz 
nz 
nz 



nz 8 



nz 
nz 
nz 
nz 
nz 
nz 
nz 
nz 
nz 
nz 
nz 



V 

2 

3 

4 

5 

6 

7 



9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 



nz 20 

nz 21 

nz 22 

nz 23 

nz 24 

nz 25 

nz 26 

nz 27 



150 



54 
53 
52 
51 
50 
49 
48 
47 
46 
45 
44 
43 
42 
41 
40 
39 
38 
37 
36 
35 
34 
33 
32 
31 
30 
29 

r^28_ 



zn Vss 



in 
zn 



DQ15 
VssQ 



□□ DQ14 
ZU DQ13 
ZU VccQ 
zn DQ12 
in DQ11 
zn VssQ 
zn DQ10 

DQ9 
XI VccQ 
zn DQ8 
Vss 



n RP# 



-152 



DQMH 
in CLK 

S fvS] — 1 54 

m ah 
in A9 
m A8 
m A7 
m A6 
zn A5 
m A4 
m Vss 
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O 



1 



A pQ15: 

B ;bQ14: 

C (VccQ: 

D poii) 

E pQl6: 

F ;VccQ: 

G ( NC 

H ( NC : 

**« 

J ! NC 



K 
L 



RP# : 



■VccP: 



M (A11 ) 

- ' 

N ! A8 : 
P ( A6 ') 
R ! A4 



2 



( Vss j 
(VssQ) 
•DQ13: 
■DQ12: 
■VssQ) 
(DQ9*) 

■ DQ8 

V...-'' 
,''~"'\ 
( Vss : 

*' 

PQMH: 

*» .«-■*' 

■ CLK : 

(cke) 

( A9 ) 

( A7 } 

V....-' 

{ A5 ') 
i Vss 's 



160 



7 

• Vcc : 

•VccQ: 

-''*" "\ 
■DQ2) 

(DQ3 : 

0 + ~ V ^ 

•VccQ: 
(DQ6 : 
•'DQ7': 
(Vcc) 
iWE#: 
•RAS#: 
( NC ': 
! BA1 ) 

'* *x 

( AO } 
{ A2 : 
i Vcc : 



8 

(DQO;: 
•'DQl': 
•VssQ: 
• DQ4 : 
(DQ5: 
(VssQ: 
( NC } 
DQMlJ 
•CAS#: 
( NC ': 
(CS#j 

(bag) 
(mo) 
(ai ) 

i A3 i 



«% 1C 
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A11A10A9 A8 A7 A6 A5 A4 A3 A2 A1 AO Address Bus 



tttttttttttt 



Reserved* 


WB 


Op Mode 


CAS Latency 


BT 


Burst Length 



'Should program 
M11,M10 = "0,0" 
to ensure compatibility 
with future devices. 



Mode Register (Mx) 
"^148 



M2M1M0 


Burst Length 


M3 = 0 


M3 = 1 


0 0 0 


1 


1 


0 0 1 


2 


2 


0 1 0 


4 


4 


0 1 1 


8 


8 


1 0 0 


Reserved 


Reserved 


1 0 1 


Reserved 


Reserved 


1 1 0 


Reserved 


Reserved 


1 1 1 


Full Page 


Reserved 



1 



M3 


Burst Type 


0 


Sequential 


1 


Interleaved 
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M6M5M4 


CAS Latency 


0 0 0 


Reserved 


0 0 1 


1 


0 1 0 


2 


0 1 1 


3 


1 0 0 


Reserved 


1 0 1 


Reserved 


1 1 0 


Reserved 


1 1 1 


Reserved 



M8 


M7 


M6-M0 


Operating Mode 


0 


0 


Defined 


Standard Operation 








All other states reserved 



M9 


Write Burst Mode 


0 


Reserved 


1 


Single Location Access 
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TO 



T1 



T2 



CLK 



COMMAND 



DQ 



K 



READ 



'lz 



l OH 
-< ► 



'AC 



Dout 



CAS Latency = 1 



TO 



T1 



T2 



CLK 



COMMAND 



READ 



DQ 



T3 



NOP 



'lz 



OH 
■< >* 



l AC 



Dout 



CAS Latency = 2 



TO 



T1 



T2 



T3 



CLK 



COMMAND 



K 



READ 



DQ 



T4 



NOP 



'lz 



OH 
< — — -H 



AC 



Dout 



CAS Latency = 3 



Mg.3 



DON'T CARE 
UNDEFINED 
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CLK 



CS# 



RAS# 



CAS# 



WE# 



A0-A11 



A 


HIGH 




\\\\\\\\\\\\\\ 


////////////, 






\\\\\\\\\\\\\\ 


///////////// 






w/////////// 


\\\\\\\\\\\ 


'/////////////// 


\\s\\\\\\\\ 



BAO, BA1 



DON'T CARE 
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CLK 
CKE 

cs# 

RAS# 
CAS# 
WE# 
A0-A7 

BAO, BA1 



I 

HIGH i 

i 
i 


\\\\\\\\\\\\\\ 


: ///////////// 


i 
i 


W///WM 


: \\\\\\\\\\\ 

1 


\\\\\\\\\\\\\\ 


i /////////// 


1 


W////////W 


1 


«K , 




1 
1 








f //j DON'T CARE 
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TO 



T1 



T2 



T3 



T4 



T5 



CLK _J~ 



J 



J 



1_ 



COMMAND <READ X^OP^X NOP X N0P X^EAdX NOP X " 
I I I I |x=Ocyclesi 

ADDRESS <M>^^^<M><^« 
i i i i i i 

r\r\ ■ / Doul \J Dout V Dout V/ Doul v' Doul \ 
UU | \ n /\ n.l ^ n + 2 A n + 3 A b / 



CASiLatency = 1 
i 



TO 



T1 



T2 



T3 



T4 



T5 



T6 



CLK _j~ 



1_ 



COMMAND <READ X NOP X NOP X NOP XREAdX NOP X"NOP X " 



x = 1 cycle 



address <mmMmmMmmMmM 

i i i i iii 

nn ! ! ) Dout \) Dout \J Dout \J Dout \) Dout \ 

UU J J Y " f\ 0±3 A n+2 A n + 3 A^ b f 



CAS Latency = 2 



TO 



T1 



T2 



T3 



T4 



T5 



T6 



CLK _J | f 



FLTLJ 



T7 



COMMAND <REAdX^NQpX nqp X NQP X^EAdX NOP X^NOP X NOP~X 
i i i i U l *j i 

I I I 1 I x = 2 cycles | \ 

address <m)mmmmK^yMMmwM 



DQ 



CAS Latency = 3 
NOTE: Each READ command may be to either bank. DQM is LOW 



7 Dout V/ Dout V/ Dout \7 Dout V/ Dout \ 
\ n A n + 1 A n + 2 /\ n +3 A^ b f 

h i ' i i 

DONTCARE 



Mg. 7 
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TO 



T1 



T2 



T3 



T4 



CLK 



i_ 



COMMAND - (readXreadXreadXreadX nop X " 



address <^y^T>{^XS^/777M 

(till 

dq — < — (^t^r^ry^y 



CAS latency = 1 
TO T1 

cLK _TL_r 



T2 



T3 



T4 



T5 



1_ 



I I I i I I 

COMMAND ^REAdXrEA^REAdXREAdX^Op'X nop 



ADDRESS <lo^<flo™DOo^ 

I I I I I 

| ^ Pout y^ Pout ^ pout y^ pout y 



DQ 



i CAS Latency = 2 



TO 



T1 



T2 



T3 



T4 



T5 T6 



CLK f~ 



1_ 



COMMAND - (read Xrea^XreadX^eadX~nop~X nop X NOP X " 



address <MXMXMXW)<^M><^M>WM 

I I 1 I I I I 

dq — ! — ! — ! — (ry^y^y^^ 

Tfr DON'T 



CAS Latency = 3 
NOTE: Each READ command may be to either bank. DQM is LOW. 



Mg.8 
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CLK 




DQM, H ^ 

COMMAND <READX~L^X ACTIVE X nop X write X " 
i i i i i 

address <^T>Q^y^W777K^>^ 



DQ 



1 l HZ . 1 



Pout n y -< ' Din b 



NOTE: A CAS latency of three is used for illustration. The READ 
command may be to any bank, and the WRITE command 
may be to any bank. If a CAS latency of one is used, then 
DQM is not required. 

7? 



22 DON'T CARE 



Mg.9 



I 
I 
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TO 



T1 



T2 



T3 



CLK _J |_J |_J | j 



T4 T5 

_TLT 



T6 



COMMAND <REAOX nop X N0P X^NOP XewSwnX NOP X"no"p~X 
I I I I | x = 0 cycles | | 



address <m>mMMM2ZMM><iMmm 

i i i i i 

nn /' Dout \J Dout \J Dout V Dout \_ 

| \ n A | n^lA ( nt2A | n + 3/ 



CAS (Latency = 1 
i 



TO T1 T2 T3 

clk _n_n_rL_r 



T4 



T5 



T6 



n_r 



i_ 



i i i i i i i 

COMMAND - (READ X~NOP)< NOP X^OpXeSeX NOP X NOP X " 



I x = 1 cycle | 



address <mmMMMZZMZSMm<MM 

I I I I I I I 

r^r\ __! ! / Ooul Doul X/' Dout \/' Dout \ ! 

UU J j ^ n A | n+1 A n + 2 A n + 3 / j 



i CAS Latency = 2 

TO T1 T2 T3 

clk _n_n_rL_r 



T4 



T5 



T6 



T7 



J 



J 



1_ 



COMMAND - (READ X NOP X NOP X NOP Xj^^Q^Y nop X NOP X . 



x = 2 cycles | 



address <M>miMmmMmmMiimwM 

i i i i i i i 

r\r\ __! I I ) Dout \J Dout V/ Dout Dout \_I 

DQ j ' 1 ^ n A | n+1 A a>2 A^ n+3 / | 



CAS Latency = 3 



NOTE: DQM is LOW. 



0 DON'T CARE 
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CLK 



CS# 



RAS# 



CAS# 



WE# 



A0-A7 



1 




HIGH 




\\\\\\\\\\\\\\\ 


/////////////. 






>/////////////// 


www 




//////////// 






\\\\\\\\\\\\\\\ 


//////////// 







COLUMN 
ADDRESS 



mm 



BAO, BA1 



m 



DON'T CARE 



Mg. u 
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TO 



T1 



T2 



T3 



T4 



CLK 



J 



1_ 



COMMAND - (WRITE X^~NOP X READ ^K N0P X NOP X T 
i i i i i 

address <m>qfflKM>WMZ%M 



dq ^ymmzMMK^x 

I I « I I 

NOTE: A CAS latency of two is used for illustration. The WRITE 

command may be to any bank and the READ command may 
be to any bank. DQM is LOW. A READ to the bank 
undergoing the WRITE ISM operation may output invalid data. 



DONT CARE 
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CO 

c 

CO 

o 



LU 
CC 
< 
O 
H 

z 
o 

Q 



CO 



"7* 



O 



LU 

o 



o 
o 
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ADDRESS RANGE 






3 


FFF 


FFH 




3 


COO 


00H 


CO 


3 


BFF 


FFH 




3 


800 


OOH 


Ban 


3 


7FF 


FFH 


3 


400 


OOH 


3 


3FF 


FFH 




3 


000 


OOH 




2 


FFF 


FFH 




2 


COO 


OOH 


CM 


2 


BFF 


FFH 




2 


800 


OOH 


Ban 


2 


7FF 


FFH 


2 


400 


OOH 


2 


3FF 


FFH 




2 


000 


OOH 




1 


FFF 


FFH 




1 


COO 


OOH 




1 


BFF 


FFH 




1 


800 


OOH 


Ban 


1 


7FF 


FFH 


1 


400 


OOH 


1 


3FF 


FFH 




1 


000 


OOH 




0 


FFF 


FFH 




0 


COO 


OOH 


o 


0 


BFF 


FFH 




0 


800 


OOH 


Ban 


0 


7FF 


FFH 


0 


400 


OOH 


0 


3FF 


FFH 




0 


000 


OOH 



256K-Word Block; 


15 


256K-Word Block 


14 


256K-Word Block 


13 


256K-Word Block 


12 


256K-Word Block 


11 


256K-Word Block 


10 


256K-Word Block 


9 


256K-Word Block 


8 


256K-Word Block 


7 


256K-Word Block 


6 


256K-Word Block 


5 


256K-Word Block 


4 


256K-Word Block 


3 


256K-Word Block 


2 


256K-Word Block 


1 


256K-Word Block 





Word-wide (x16) 

Software Lock = Hardware-Lock Sectors 
RP# = Vhh to unprotect if either the 
block protect or device protect bit is set. 

Software Lock = Hardware-Lock Sectors 
RP# = Vccto unprotect but must be Vhh 
if the device protect bit is set. 



210 



220 



See BLOCK PROTECT/UN PROTECT SEQUENCE for 
detailed information. 



Mg. 15 
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C 



Start 



) 



1 




LOAD COMMAND 
REGISTER 40H 




t 



ACTIVE Row Address 



v 



WRITE 
Column Address/Data 








*< 1 

f 


Status Register 
Polling 




^SR7 


f 

=>> N0 







Complete Status 
Check (optional) 







(WRITE Complete) 



Mg. 16 
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(start (WRITE completed)) 
v 

-» ( WRITE Error ) 

YES 
v 

♦ {invalid WRITE Error) 

YES 

y 

WRITE Successful ) 





«% 17 
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C 



Start 



) 



1 


r 


LOAD COMMAND 
REGISTER 20H 


> 


f 


ACTIVE Row 
Address 








Block \no 
.Protected?^ 



RP# = Vhh 



WRITE DOH 



STATUS REGISTER 




Complete Status 
Check (optional) 

y 

^ERASE Complete) 

Mg. 18 
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(Start (ERASE or BLOCK UNPROTECT completed)) 




YES 



ERASE or BLOCK UNPROTECT Successful ) 



Mg. 19 
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( 



Start 



) 



1 




LOAD COMMAND 
REGISTER 60H 







ACTIVE Row 




Block \no 
.Protected?^ 



RP# = Vhh 



WRITE 01 H 



Status Register 




Complete Status 
Check (optional) 



( BLOCK PROTECT Complete ) 



Mg.20 
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( Start (BLOCK or DEVICE PROTECT completed) ) 



NO f BLOCK or DEVICE ^\ 

PROTECT Error J 

YES 




YES 



t 

BLOCK or DEVICE PROTECT Successful ) 




Mg.21 
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( start ) 



LOAD COMMAND 
REGISTER 60H 






Complete Status 
Check (optional) 









(DEVICE PROTECT Complete) 

Mg.22 
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Start 



) 



1 


f 


LOAD COMMAND 
REGISTER 60H 


* 


f 


ACTIVE Row 


y 


f 




RP# 


= Vhh 







WRITE DOH 



Status Register 




Complete Status 
Check (optional) 



( ALL BLOCKS UN PROTECT Complete^ ) 



Mg.23 
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TO 



T1 



CLK 



l CKS 



CKE# 



*W1 



Tn + 1 f Tn + 2 f Tn + 3 Tn + 4 



CK 



CH 



CL 



l CMH 'CMS 

command YMIMMlS^MIM^ ^^Q/^ M^m 



DQM '/////////////////// fjj/ //////////////////////////////////////// 



Vcc, VccP, 77/~ 
VccQ 

RP# 



-SY 



J 



ADDRESS 7/ 
DO 



■Vr 



l AS 



l AH 





High-Z 


















)) 


/ 


l MRD 





Program Mode Register. 

- Power-up: 
Vcc, VccP, VccQ, 
CLK stable. 



7fl DON'T CARE 
M UNDEFINED 



Mg.24 



p 
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30/36 




31/36 




36/36 



320 
1 



Processor 



306 




Control 



N 



340 



302 



300 

Mg. 32 



